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Differential Expansion Fitting for Cryogenic Liquid Tanks 
Extension of 
Metal Liner 
The problem: 
Lightweight tanks or pressure vessels used for 
cryogenic liquids consist of a shell made of plastic-
impregnated, glass-filament windings, and a metal 
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(aluminum alloy) liner. Because of the tank geometry 
and the different thermal expansion coefficients 
of the shell composite and the metal liner, the tank 
walls are subjected to severe stresses and strains as 
operating conditions vary. These stresses and strains 
are most severe at the end fittings conventionally 
used. 
The solution: 
A sliding contact between the liner and the 
interior surface of the fitting accommodates the 
stresses and strains developed in the system.
How it's done: 
An extension of the aluminum alloy liner (slightly 
flared) is inserted into a two-piece aluminum alloy 
end-fitting or boss, and the three parts are joined 
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with a fillet weld. As a result of this construction, the 
metal liner extension is hinged at the weld area 
with sufficient clearance to deform (expand or 
contract) along its unwelded surfaces, which are 
recessed in the fitting. Consequently, when the shell 
composite and metal liner deform as a unit, the 
stresses and strains are transmitted to that portion 
of the liner which is recessed in the fitting and which 
thus acts as a differential-expansion fitting.
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